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interest. When placed on the growth plate containing the entire li-
brary, the probe will bind only to colonies containing the comple-
mentary DNA segment. If the plate containing the library is then
placed over X-ray film, a dark spot will develop under that colony,
thereby identifying it.

Once a colony has been identified and isolated, large quantities
of the organisms can be grown to increase the number of copies of its
particular DNA segment. The DNA sequences can then be separated
from the virus DNA using the same endonuclease originally employed
in constructing the library. To isolate a single gene it may be neces-
sary to obtain DNA segments from more than one colony because
intact genes are rarely found in a single clone. Using this technique,
individual genes can be located, sequenced, studied, and used for
gene transfer.

Transfer of a Cloned Gene into Another Animal Line

A cloned gene from a genomic library may be incorporated into
the genome of another animal. In mammals the cloned DNA seg-
ment is microinjected into the pronucleus of the fertilized egg. En-
zymes for maintenance and repair of the embryonic DNA are be-
lieved to splice the added gene into a chromosome. It is thereby
permanently incorporated into the genetic composition of what is
now termed a transgenic animal. Procedures for introducing cloned
genes into avian species have also been developed during the past
several years (Brumbaugh, 1989; Freeman and Bumstead, 1987; Gannon
et al., 1990).

The percentage of embryos that are transgenic (containing the
extraneous DNA segment) following microinjection of the eggs is
low, generally less than 2 percent in livestock species. Because the
site of the insertion cannot be controlled, the DNA segment may be
incorporated anywhere in the genome. This may impair the function
of another gene within the genome. Control of the insertion site has
been achieved for some cloned genes in the mouse (Capecchi, 1989).

Although successfully incorporated, some transgenic genes may
not be expressed. The value of those that are expressed will depend on
the site (or tissue), time, and intensity of expression. So far, no trans-
genic livestock have proved useful commercially, and many show seri-
ous deleterious effects of the transfer (Pursel et al., 1989). Thus, al-
though the transfer of genes as DNA from genomic libraries has been
shown to be possible across species, much research and development
work is needed to make it an effective tool for using animal genes.

Animal genomic libraries may also provide a means of evaluat-
ing preserved animal germplasm. If the DNA coding for specific